Chronically ill persons who are uninsured have higher out-of-pocket medical spending and are five times less likely to see a physician than their insured counterparts.
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a rg e o ut -of -p oc ket ex pe nd it u re s for medical services have been shown to impede access to care, affect health status and quality of life, and leave insufficient income for other necessities. 1 It is important to identify the characteristics of persons who are likely to spend large amounts out of pocket, to assess the impact of policy changes related to health insurance coverage. It is also important to know which services are most likely to generate large out-of-pocket expenditures. A review of the literature, however, reveals a dearth of recent comprehensive national estimates of out-of-pocket spending by the general population and for persons with chronic conditions.
The few studies that are available have not identified the characteristics of persons with high out-of-pocket spending and have not examined the wide range of services used by persons with chronic conditions. For example, Catherine Hoffman and colleagues, using data from 1987, estimated that out-of-pocket spending made up about 22 percent of total direct medical spending for all persons with a chronic condition. 2 However, they did not explore variations in out-of-pocket spending by individual or family characteristics. Most studies limit their analysis of out-of-pocket spending to specific chronic conditions or to specific services. 3 The disease-and service-specific nature of these studies, combined with methodological and data limitations (for example, no comparison group, reliance on convenience samples), makes it difficult to generalize the results to a larger population, thus diminishing their policy relevance. In addition, approximately half of those with a chronic condition have multiple such conditions, making disease-specific studies more difficult to interpret. 4 In this study we examine data from the 1996 Medical Expenditure Panel Survey (MEPS) to assess the impact of chronic conditions on out-of-pocket spending for individuals and families. At the individual level, we used descriptive and multiple regression analyses to examine the variation in out-of-pocket spending by number of chronic conditions and by socioeconomic factors. We also determine how out-of-pocket expenditures were distributed across different spending categories (for example, hospital, office-based visits, prescription medications). At the family level, we explore the variation in mean out-of-pocket spending and the characteristics of families with high levels of such spending.
Study Methods
n Data source. Data for this study were drawn from the 1996 MEPS, a nationally representative survey sponsored by the Agency for Healthcare Research and Quality (AHRQ). The MEPS household component collected detailed information on health status, health care use and expenses, and health insurance coverage; it represents the most comprehensive, nationally representative utilization and expenditure data available. 5 Responses from 22,326 individuals and 8,605 families were used in this analysis.
n Definition of chronic condition. We defined a person as having a chronic condition if that person's condition had lasted or was expected to last twelve or more months and resulted in functional limitations and/or the need for ongoing medical care. 6 We selected a broad definition of chronic condition for several reasons. First, we know that almost half of persons with chronic conditions have more than one. 7 For example, our own analysis of the MEPS data found that 77 percent of adults with diabetes, 70 percent of adults with hypertension, and 68 percent of adults with asthma had another chronic condition. Second, the consequences of health problems (such as functional limitations) are often independent of specific diseases. Although specific diagnoses are important for medical interventions, condition labels alone often provide incomplete information on morbidity, because of the wide variation in severity that exist within specific chronic conditions. 8 To operationalize our definition of chronic condition in the context of the MEPS data set, we convened two physician panels to review all medical conditions reported by the survey sample. 9 The panelists included five general pediatricians to review conditions of persons age nineteen and younger and five internists to review those of adults. Each physician was asked to judge whether each International Classification of Diseases, Ninth Revision (ICD-9) code as listed in the data set met the definition presented above. 10 A total of 578 codes were classified; 111 were classified as chronic conditions in children and 177 as chronic conditions in adults.
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To determine the number of distinct chronic conditions per person, we used a clinical classificatio n system (CCS) already developed by AHRQ. The CCS aggregates all diagnosis codes into 259 mutually exclusive, clinically homogeneous categories. 12 These groups have been used to construct comorbidity measures to predict the use and costs of hospital services and mortality. 13 In our analysis persons were considered to have more than one chronic condition if (1) they had more than one condition classified as chronic by our physician panels; and (2) these conditions were in separate CCS categories.
14 For example, diabetes and asthma were classified as two separate chronic conditions, while spina bifida (ICD-9 code 741) and "other congenital anomalies of the nervous system" (ICD-9 code 742) were aggregated into one chronic condition (nervous system congenital anomalies). Using this approach, persons were assigned to one of four categories based on their total number of chronic conditions (0, 1, 2, 3 or more).
n Out-of-pocket spending. Out-of-pocket expenditures reported in MEPS represent self-reported payments for coinsurance and deductibles, as well as cash outlays for services, supplies, and other items not covered by health insurance. Health insurance premiums, whether directly paid or withheld by employers, were not included in our analysis. 15 When examined by type of service, mean out-of-pocket expenditures were calculated across persons using medical services during the year (that is, persons without any medical services use were not included in denominators).
n Other variables. Persons under age sixty-five were classified into one of four mutually exclusive health insurance categories: private, Medicaid, other public insurance, and uninsured. Three insur-
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ance categories were used to classify the status of persons age sixtyfive and older: Medicare only, Medicare plus private insurance, and Medicare plus Medicaid. 16 Income information was translated into percentage above or below the federal poverty level.
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Study Results
n Populations with chronic conditions. Based on our definition of a chronic condition, an estimated 41 percent of the noninstitutionalized U.S. population, or 108 million persons, had one or more chronic conditions in 1996. Among them, 58 percent had only one chronic condition, approximately 24 percent had two, and 18 percent had three or more. The most prevalent conditions for adults were upper respiratory infections, hypertension, nontraumatic joint disorders, diabetes, disorders of lipid metabolism, and asthma. For children, upper respiratory disease, asthma, blindness/vision defects, lower respiratory disease, and mental conditions were most frequently reported.
As expected, the prevalence of chronic conditions increased with age (Exhibit 1). Among subgroups, women were slightly more likely than men to have had a chronic condition. The gender difference persisted when the results were adjusted for age (data not shown). Among the population under age sixty-five, prevalence was lowest for those with no insurance (27.1 percent) and highest for those whose coverage was classified as "other public" (41.5 percent). Prevalence was similar for the privately insured (36.8 percent) and those covered by Medicaid (36.9 percent). Among the population age sixty-five and older, the prevalence of chronic conditions was slightly lower among persons insured by Medicare only (74.8 percent) compared with those with Medicare and private insurance (81.4 percent) or Medicare and Medicaid (79.3 percent).
n Out-of-pocket spending by individual characteristics. According to the MEPS data, 86 percent of noninstitutionalized Americans used medical services in 1996. These Americans spent an average of $427 per person out of pocket on personal health care services, accounting for 19.2 percent of their total direct medical spending (data not shown). Mean out of pocket spending among users of health services increased for each additional chronic condition present (but at a decreasing rate), with mean out-of-pocket spending increasing from $249 for persons without a chronic condition to $1,134 for persons with three or more chronic conditions (Exhibit 2). 18 The finding of a positive, nearly linear relationship between outof-pocket medical spending and number of chronic conditions mostly persisted when the population was grouped by socioeco- nomic and demographic characteristics. Out-of-pocket spending increased with age and income and varied by insurance status. Persons in the oldest age category (age eighty or older) spent more than five times out of pocket than did persons in the youngest age category (birth to nineteen years) and twice as much as persons in the middle age category (ages forty-five to sixty-five) (Exhibit 2). The level of out-of-pocket spending also varied by type of health insurance. Among the population under age sixty-five, out-ofpocket spending was lowest for those covered by Medicaid. This is not surprising given the comprehensive nature of the Medicaid benefit package and the limits on cost sharing. Nevertheless, there was a positive association between out-of-pocket spending and chronic conditions for Medicaid beneficiaries.
Mean out-of-pocket spending was higher for the uninsured than for persons with health insurance. Further analysis revealed that despite higher out-of-pocket spending, uninsured persons were less likely to see a health care provider than were persons with insurance. Approximately 45 percent of uninsured persons without a chronic condition used no medical services during the year, com- pared with 16 percent of persons with private insurance. Fifteen percent of uninsured persons with at least one chronic condition and 6 percent of uninsured persons with multiple chronic conditions did not see a medical care provider, compared with fewer than 3 percent and 1 percent, respectively, of privately insured persons.
Among persons age sixty-five and older, mean out-of-pocket spending was lowest for those insured by both Medicare and Medicaid (dual eligibles). Dual eligibles spent about half as much out of pocket as other Medicare beneficiaries did. This was true for persons with or without chronic conditions. Surprisingly, mean out-ofpocket spending was only slightly lower for seniors with Medicare and private coverage than for those with Medicare only. The results were consistent regardless of number of chronic conditions. Two separate multiple linear regression models (one for those under age sixty-five and the other for those age sixty-five and older) were constructed to confirm the relationship between out-ofpocket spending and the presence of chronic conditions while controlling for demographic characteristics and insurance status. Multivariate results confirmed the directions of the bivariate analyses and suggest that the number of chronic conditions is an important predictor of out-of-pocket spending.
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n Out-of-pocket spending by type of service. For persons age sixty-five and older, mean out-of-pocket spending was highest for prescription drugs ($397), followed by dental services ($145) (Exhibit 3). For persons under age sixty-five, mean out-of-pocket spending was highest for physician office visits ($104). With the exceptions of dental services and vision aids, spending generally increased with the number of chronic conditions. Increases in mean out-of-pocket spending for prescription drugs were particularly noticeable for persons both under and over age sixty-five. Home health care was the second-highest out-of-pocket spending category when seniors had three or more chronic conditions.
n Out-of-pocket spending by family characteristics. Families' total out-of-pocket expenditures averaged $842 in 1996 (Exhibit 4). Twenty-eight million families (26 percent of all families) spent more than $1,000 out of pocket on medical care, and 5.4 million families (5 percent of all families) spent more than $3,000. Families headed by someone age sixty-five or older spent considerably more than did other families (Exhibit 4). For example, two-person families with an elderly head of household spent nearly twice as much out of pocket ($812) as their nonelderly counterparts did ($429) and were 2.5 times as likely to exceed the $3,000 threshold.
On average, families spent nearly 5.1 percent of their total income on out-of-pocket medical spending in 1996 (data not shown), and DATAWATCH 273 about 9 percent (or ten million) of families spent more than 10 percent of their family income to purchase medical services (Exhibit 4). 20 Further analysis revealed that families with certain characteristics were more likely to devote 10 percent or more of their income on out-of-pocket medical expenditures. Nearly one-quarter of single, noninstitutionalized seniors and 16 percent of senior couples spent more than 10 percent of their income in this way. n Study limitations. Several possible study limitations should be mentioned. First, response and recall errors are a potential concern with survey data. Inability to recall a condition, unwillingness to reveal a condition, or errors in coding conditions also could introduce errors. 21 Second, while MEPS separately collected information on nursing home residents, these data were not publicly available at the time of our analysis. Future research should consider out-ofpocket spending by persons residing in nursing homes and other residential facilities, since these persons are likely to be disproportionately affected by chronic conditions. Third, information was not available on direct "nonmedical" out-of-pocket costs that individuals and families with chronic conditions often encounter, such as travel expenses, clothing, home modifications, and phone bills.
Finally, in this study it is not possible to make any statements about the appropriateness of the level of out-of-pocket spending. For example, some persons may make a rational decision to pay for medical care out of pocket rather than to purchase health insurance. Therefore, they may have higher out-of-pocket spending than persons with health insurance have but lower overall spending because they have no outlays for health insurance.
Summary And Policy Implications
Findings from this study show that, on average, out-of-pocket spending on personal medical care increases as the number of chronic conditions rises. This nearly linear relationship persists even after insurance status and other demographic factors are controlled for. This suggests that the number of chronic conditions is an important predictor of out-of-pocket medical spending.
Families with chronically ill members are 2.6 times more likely than other families are to spend $1,000 out of pocket annually for medical care. Higher out-of-pocket expenditures for these persons and families are likely to persist over multiple years, given that most chronic conditions, by definition, persist over time. As a result, these individuals and families are particularly likely to be affected by changes in benefit design and coverage.
The high out-of-pocket expenses among uninsured chronically ill persons poses another potential challenge to policymakers in their efforts to improve access to health care. This study shows that among chronically ill persons the uninsured had the highest out-ofpocket spending and were five times less likely to see a medical care provider in a given year. Further research is necessary to clarify the relationship between insurance status, out-of-pocket spending, and access to care among persons with chronic conditions. A s p ub l ic and pr i va t e i nsu r er s continue to use cost sharing and benefit packages to reduce health care spending, it is important to consider the impact of these policies on vulnerable populations. Persons with multiple chronic conditions are particularly vulnerable to cost sharing and coverage restrictions because of their higher overall utilization and their use of specific services for which benefits are limited. 16. Persons could have been covered by more than one type of insurance in separate periods during the year or by more than one type of insurance during the same time period. Therefore, several steps were taken and decision rules were applied to assign persons to mutually exclusive insurance categories. First, we divided the population into those under age sixty-five and those age sixty-five or older. Second, we required persons to have more than six months of one type of insurance to be assigned to that insurance group. Third, when persons age sixty-five and older were covered by multiple types of insurance for more than six months during the year, they were categorized as having both types of coverage. Finally, persons under age sixty-five were classified as uninsured only if they reported having no insurance during the entire year, the approach used by the U.S. Census Bureau for identifying uninsured persons. We were unable to determine the type of insurance for approximately 2.8 percent of the population under age sixty-five (most often because they were covered by multiple types of insurance for short periods during the year); these persons were excluded from the analysis. 17. In MEPS, income of each family member was aggregated to estimate family income. Family income then was used to determine the family's poverty status (based on family size and age of the head of family). All families were classified into one of the following five groups: poor, near-poor, low income, middle income, and high income. See MEPS HC-08: 1996 Full Year Population Characteristics (Rockville, Md.: AHRQ, December 1999). 18. Out-of pocket expenditures presented throughout this study reflect mean expenditures among persons who used medical services in 1996. 19. Because the distribution of the dependent variable was skewed, we modeled the natural logarithm of out-of-pocket expenditures. The following independent variables were included in the models: number of chronic conditions, age, sex, race, Hispanic ethnicity, insurance, and poverty status. For persons under age sixty-five, presence of chronic conditions, age, sex, race, and insurance type were all statistically significant at p < .01. The overall adjusted R-square was 0.22. For persons age sixty-five and older, sex and age were not significant, but the presence of chronic conditions and insurance type were statistically significant at p < .01, with an adjusted R-square of 0.14. 
